Supramolecular chemistry has developed through the preparation of sophisticated molecular receptors which are able to discriminate and induce characteristic properties in given substrates. 1 Tridimensional cryptand-like receptors with appropriate arrangements of binding sites have yielded interesting patterns in many aspects of molecular recognition like metal ion or anion coordination chemistry. 1,2 We have previously reported the synthesis, basicity and complexing properties of polyamine coronands of 1H-pyrazole able to form Zn 2+ and Cu 2+ pyrazolate salts. 3,4 Herein we report on a polyamine cryptand of related structure. 5 We advance the results of a study on its interaction with Cu 2+ and on the formation of mixed complexes with the biologically relevant neurotransmitter dopamine. 6 Ligand L was prepared as reported in ref. 5 by reacting 3,5-pyrazoledicarbaldehyde and tris(2-aminoethyl)amine in 3+2 molar ratio in MeOH, followed by reaction in situ with NaBH 4 . 
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Supramolecular chemistry has developed through the preparation of sophisticated molecular receptors which are able to discriminate and induce characteristic properties in given substrates. 1 Tridimensional cryptand-like receptors with appropriate arrangements of binding sites have yielded interesting patterns in many aspects of molecular recognition like metal ion or anion coordination chemistry. 1, 2 We have previously reported the synthesis, basicity and complexing properties of polyamine coronands of 1H-pyrazole able to form Zn 2+ and Cu 2+ pyrazolate salts. 3, 4 Herein we report on a polyamine cryptand of related structure. 5 We advance the results of a study on its interaction with Cu 2+ and on the formation of mixed complexes with the biologically relevant neurotransmitter dopamine. 6 Ligand L was prepared as reported in ref. 5 by reacting 3,5-pyrazoledicarbaldehyde and tris(2-aminoethyl)amine in 3+2 molar ratio in MeOH, followed by reaction in situ with NaBH 4 anions and water molecules. The coordination geometry around each Cu 2+ is square pyramidal, the base of the pyramid being formed by two secondary nitrogens of the bridge and two nitrogen atoms of two different pyrazolate moieties which act as exobidentate ligands. The axial positions are occupied by the bridgehead nitrogen atoms, with distortion being more pronounced in one of the two sites [Cu (1) 3 and in several crystal structures of pyrazole containing ligands. 7 Interestingly, we have observed that Cu 2+ leads to the ready deprotonation of the two pyrazole fragments involved in the coordination, without requiring any addition of base (vide infra). However, the pyrazole in the non-coordinating bridge of L (see Fig. 1 ) does not deprotonate, and lies to one side of the macrocyclic cavity. One of the nitrogen atoms of the aliphatic chains is protonated and hydrogen bonded to a water molecule [N(11)…O (1) The coordination arrangement keeps both Cu 2+ metal ions close to one face of the cage [the elevation of the Cu atoms over the mean plane defined by the nitrogen donors of the base of the square pyramid are 0.142(7) and 0.272(7) Å for Cu(1) and Taking into account that in the crystal structure of 1, the two pyrazole groups involved in the coordination of Cu 2+ are deprotonated and that the constant of the equilibrium [Cu 2 L] 4+ = [Cu 2 H 21 L] 3+ + H + is log K = 25.37, Cu 2+ coordination to L induces a decrease of more than six pH units in the protonation constant of pyrazole with respect to the free heterocycle. A similar behaviour has also been observed in the system Cu 2+ -L 1 , 10 and in a related system containing two 1,4,7-triazacyclononane units linked by a 3,5-pyrazole bridge. 7 The interaction of L with dopamine (Do) has been analysed in the pH range 2. The formation of the ternary complexes implies breaking of the Cu-N axial bonds and their replacement by strong Cuphenolate bonds 12 as suggested by modelling of the system. An interaction of the ammonium group of dopamine with the sp 2 bond of the pyrazole moiety might also contribute to the final stabilisation of the complexes (Scheme 1).
The observed recognition patterns and crystal structure suggest interesting developments of this receptor in the fields of medicinal chemistry and enzyme mimicking.
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